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ABSTRACT

The progress of the Manufacturing Methods and Technology
Program for Miniature High Voltage Multiplier Modules is
described in this Second Quarterly Report.

Work was concentrated on the design of the module's com-
ponents - the capacitors, substrates and rectifiers,

Rectanqular multipliers were fabricated and tested.




1.
2.

D O b W

TABLE OF CONTENTS

ABSTRACT

LIST OF ILLUSTRATIONS

LIST OF TABLES

PURPOSE

GLOSSARY OF SPECIAL TERMS

LIST OF SYMBOLS AND ABRREVIATIONS

INTRODUCTION

MULTIPLIER DESIGN AND CHARACTERISTICS
2.1 CAPACITORS

2.2 RECTIFIERS

2.3 SUBSTRATES

2.4 MULTIPLIERS

CONCLUSIONS

PROGRAM FOR NEXT QUARTER

PUBLICATIONS AND REPORTS
IDENTIFICATION OF PERSONNEL

APPENDIX A, DISTRIBUTION LIST

vii

[ X




;

S .

zr T

1
'
¥,

~ (=4 ] [5,] +» w ~N (o
[

LIST OF ILLUSTRATIONS

PARALLEL BANK CAPACITOR TSK 25-254
PARALLEL BANK CAPACITOR TSK 25-255
PARALLEL BANK CAPACITOR TSK 25-252
PARALLEL BANK CAPACITOR TSK 25-253
MULTIPLIER TEST CIRCUIT

PARALLEL BANK CAPACITOR TSK 25-250
PARALLEL BANK CAPACITOR TSK 25-251

LIST OF TABLES

ELECTRICAL TEST DATA FOR TSK 25-250
CAPACITOR BANKS

ELECTRICAL TEST DATA FOR TSK 25-251
CAPACITOR BANKS

MULTIPLIER EFFICIENCY
MULTIPLIER BREAKDOWN VOLTAGE
MULTIPLIER EFFICIENCY UNDCR LOAD

tii

PAGE
15
16
17
18
19
22
23

PAGE

24

25

26
27
28

il ek el SR

OB - s L i W E e b B vy el

i
-
1




T I,
Py k -

T e

)
.t
!
L
£
E

1
%

TP T T TRy

PURPOSE

This Contract covers component designs, mounting and inter-
connection techniques, tooling and test methods and other
manufacturing methods and technigues required for production
of rectangular and curved minfature high voltage multiplier
modules. These units are to be used in low cost power
supplies for second generation image intensifier tubes,

The full scope and details of the specification are given

in SCS-495, Appendix A to the First Quarterly Report.

Major milestones in this program consist of delivery of
the following items:

(1} First and second engineering samples and test data.
(2) Production 1ine layout and schedule,

(3) Confirmatory samples and test data.

(4) Production line set-up.

(5) Pilot production run,

(6) Producticn rate demonstration,

(7) Preparation and publication of a final report,

The general approach is to desiqgn and set-up a cost-effective
production capability, utilizing already established device
technologies and materials, and to demonstrate the production
1ine capability to fabricate at the rate of 125 acceptable

units per 40 hour week,
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GLOSSARY OF SPECIAL TERNS
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™

Capacitor bank: Ceramic wafer with metallizations which

e
-

nerform the function of a number of

capacitors connected in parallel (parallel

R R

"""',"w" e A

bank) or in series (series capacitor bank).

T PR

Cure: - To change the physical properties of a

L ie e

material by chemical reaction or by the

action of heat ana catalyst.

.
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Flash test: - Test consisting of instantaneous application

of voltage at its specified value to the

part. i

Hvbrid: - Technolony combining thick-films (capacitor

Multiplier
modules:

Device consisting of capacitor banks and

rectifiers connected and packaged to perform

voltage multiplication and rectification.

e e Wk b K s e S

Fad: - The metallized area on the ceramic bank

acting as a plate of a capacitor and

used to make an electrical connection to it.

Rectifier: - Semiconductor device with one or more p-n

junctions connected in series.

ak e Tt A

I banks) with discrete devices (rectifiers). }
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2 Rectifier- = A substrate with rectifiers placed
. substrate
| assembly: and secured within {t.

Substrate: - Part of a multiplier module consisting

of a piece of insulating material

machined to accommodate the rectifiers

and support the capacitor banks.
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LIST OF SYMBOLS AND ABBREVIATIONS
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ic - charging current (pA)
Cx - measured capacitance (pF)

D.F, - dissipation factor (%)

LAY :j@ AT -

f - frequency (KHz2)
Cs - i{nput capacitance (pF)
I - load current (nA)

Ve - vripple voltage (V)

T R RO S e

VB - breakdown voltage (V)

Vi - f{input voltage (Vp-p)
v - output voltage (V d.c.) i
n - efficiency (%) ‘
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1. INTRODUCTION

This report describes briefly the progress made during

the period from 1 October to 31 December 1976.

In the initial effort on this program, described in

the First Quarterly Report, it was possible to establish
capacitor pad design that would reduce stray capacitance.
Manufacture of prototype substrates assemblies demon-
strated the unsuitability of the originally proposed
design regarding diode pellet assembly and the com-
plexity of jigging required in the assembly operation,

A new substrate design was propssed. All effort is

on the rectangular multiplier and once the major problem
areas are identified and resolved, evaluation of the \

curved multiplier components will proceed.
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MULTIPLIER DESIGN AND t JARACTERISTICS

The multiplier desijn adopted to meet this program's

specifications was described in the First Quarterly

Report.

Current work was concentrated on the individual com-

ponents of the multiplier: the capacitors, substrate,

and rectifiers.

2,1
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Capacitors

The first prototype sample batch of capacitors,
designated TSK 25-250 and TSK 25-251, was
electrically tested for the following parameters:
(a) Capacitance and Dissipation Factor

(b) Leakage Current at bias

(c) Voltage breakdown and Flash-test.

For results see Tables 1 and 2.

The capacitance, dissipation factor and leakage
were found satisfactory. Because cf the stray cap-
acitance of the test equipment it was not possible
to measure the capacitaace values at 6KV. Con-
sequentiy, capacitance values were calculated using
the volitage depression factor of -30% at 6KV for
the K- 1200 ceramic supplied by the Capacitor

Manuf .cturer (Erie Technological Products, Inc.,

Erie, PA).
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The flash test and breakdown voltage values indicate that

the capacitors were unable to meet the expected volts/mil
rating (9KV). Examination of the failed capacitors revealed
that all breakdowns were a direct puncture through the ceramic.
Failures were sent back to the manufacturer for further
examination and analysis. The leakage currents measured

at 6XV were fuund acceptable.

The flash test is more severe than the gradual increase of
voltage on the capacitor to the same nominal value probably
due to generated transients. While passing the flash test
is very desirable, the failure oV one or even more pads to
withstand the flash test voltage does not necessarily mean
that the capacitor will not operafe satisfactorily in the

multiplier. We have chosen 9KV as the flash test voltage

which is in excess of what any capacitor will be subjected

in operation or in acceptance testing.

In the first approximation, the maximum voltage on a TSK
25-251 capacitor will be on the pad connected to the output
lead and will be equal to the output voltage. The highest
values of the output voltage will be reached during over-
voltage tests and according to SCS495 paragraph 3.3.4 will
be 9KV for multipliers with efficiencies less than 88% and
7.8KV for multipliers with higher efficiencies. We aim in
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our design to achieve efficiencies above £8%. Other pads

in the capacitor bank will have voltages lower by 1,3KY per
stage away from the output stage, i.e. 6.5KV, 5.2KV, and so
on. Assuming the efficiency exceeds 88% the highest voltage
on a TSK 25-250 capacitor will be equal to the output

voltage of 7.8KV reduced by the last diode reverse voltage
drop of 1.3KV, i.e. 6.5KV. Pads farther away from the output
will have lower maximum voltages across them: 5.2KV, 3.9KvV,

and so on.

Basing on the results of the present tests and on the results
of testing the muitipliers (Section 2.3), the TSK 25-250 and
TSK 25-251 capacitors are acceptable. It would be however,
interesting to see if any improvement in breakdown voltages
coculd be achieved by redesigning the pad layout, without

increasing the capacitor's thickness,

The capacitors TSK 25-254 and TSK 25-255 are of a version
redesigned to improve dimensional conformity. The result is
a slight reduction in pad length compared with previous de-
sign (Fig. 1 and 2). A capacitor bank pair, TSK 25-252 and
TSK 25-.253 was designed to improve the breakdown voltages
(Fig. 3 and 4)., In all four new capacitor banks the common
electrode was redesigned so as to increase the tracking
distance from the high-voltage output lead. The TSK 25-252
and TSK 25-253 banks have U-shape strip back electrodes

R o
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offset toward the edges from the capacitor pads on the
other side., This is to increase the effective dielectric
thickness between the pads on each side of the capacitor

bank.

Samples of rectangular capacitors of the original and new
designs, as well as first curved capacitor samples, were
ordered from Erie Technological! Products, Inc., Erie, PA

with an expected delivery of 4 to 5 weeks.
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2.2 Rectifiers

The rectifiers are manufactured in-house by an
established procass for high-voltage rectifiers

.i : of the HV series.

Due to the substrate thickness 1imitation of

approximately 0,040 inches, the originally proposed

= four-junction rectifiers were found dimensionally i
unsuitable. Consequently, two batches of fifty %

N rectifiers per batch were fabricated as single E
é and double-junction rectifiers. The body length E

of the single-junction device was 0.020 - 0.025

U T

inches and for the two-junction device it was

0,030 - 0,035 inches. Both types of rectifiers

were electrically tested at 3KV dc and 10nA maximum

reverse leakage current. The tests were carried

NS O aa |

out at room temperature and devices with leakages

in excess of 10nA were classed as rejects,

The single-junction rectifiers yielded 25% of

S

: good devices and two-junction rectifiers yielded

i

; 45% of good devices, Because of poor yields, it
was decided to discontinue all further work with

the single-junction devices,

E A batch of fifty pieces was manufactured &s three-
E_ Junction rectifiers, The yield of devices with
g 6

i
4
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;
s
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2.3

reverse leakage at 2000V below 2nA was 85%.
The rectifier hody length was between 0.038 to
0.042 inches, The three-junction rectifiers
would appear to be most suited for this appli-
cation regarding voltage rating arnd yields,
but it does not allow to meet the originally
proposed substrate thickness specification of

0.040 inches.

Substrates

A small number of substrates (3) was assembled
using the two-junction rectifiers. The substrate
material was glass-fillad epoxy board 0,060
inches thick, type G-10, supplied by Warehouse
Plastics, Toronto, Ont, The rectifiers were
encapsulated in the substrate using thermo-
setting epoxy, (Waterford Specialties type
X-7902.). The assembled substrates were lapped,
by hand, on 400 grade carborundum paper. The
object of this exercise was to evaluate the
assembly technique and to determine the optimum
substrate thickness after lapping. The final
thicknesses were (1): 0.038 inches, (2): 0.041
inches, (3): 0.041 inches,
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2.4

Three rectifier-substrate assemblies were manu-
factured using three-junction rectifiers. The
final lapped thickness of the assemblies were
(1): 0,052 inches, (2): 0.051 inches, (3):
0.052 inches,

A sample of machinable glass-ceramic (Macor,
Code 96581) manufactured by Corning Glass was
ordered for evaluation purposes and as an

alternative to glass epoxy board presently used.

Multipliers

Three multipliers (units 1 to 3) were assembled

in a way described in detail in the First Quarterly
Report, using TSK 25-250 and TSK 25-251 capacitor
banks and standard four-junction high voltage
rectifiers soldered to the capacitor pads. One
(unit #4) multipiier was assembled using capacitor
banks and a prototype substrate made with two-
Junction high voltage rectifiers. Connections
between the substrate and the capacitor pads were
made using electrically conductive epoxy (EPO-TEK
410 of Epoxy Technology Inc., Watertown, Mass.).

The multiplier efficiency (at no load) was deter-
mined at different levels of input voltage at
frequencies of 25 and 40KHz., After completion

of those tests, multiplier voltage breakdown

levels were determined,
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Under test, the anode of the input rectifier was
connected to ground and the units were tested in
Fluorinert FC-43, The test circuit is given on
Fig. 5 and the test results in Table 3.

The no-load efficiency readings on all multipliers
were much better than anticipated. The breakdown
on units 1, 2 and 3 occurred in ail cases above
the maximum voltage given in Table 4, In all
cases the breakdown occurred in the last stage

of the multiplier and manifested as a distinct
puncture through the dielectric materfal. Unit
No. 4 withstood an input voltage of 2000 volts

and no physical defects could be detected after
the tests,

The multiplier efficiency under l1oad was measured
on the unit No. 4 that survived breakdown tests
carried out on prototype multipliers manufactured.
The input voltage was 1000V peak-to-peak with a
frequency of 40KHz., The results are given in Table
5.

The multiplier efficiency under lovad conditions

was much better than anticipated., However, the
construction of the tested multiplier did not conform
to the proposed design, therefore, the efficiency
results are not necessarily representative of what

will be achieved with actual parts.
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18 3. CONCLUSIONS
§= § 1. The first prototype sample batch of capacitors
E; i was electrically tested and found generally
51 % | satisfactory, but further improvement is ex-
i‘é pected with design modifications.
|
K 3
ﬁa 2. A three-junction high-voltage rectifier has been 3
i, E
Z,i chosen for the multiplier module as optimal from 3
% the point of view of performance and cost. :
o 3
SN R
L 3. Rectangular multipliers were fabricated and tested i
Y § with good results. :
3 ¢ .
|
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PROGRAM FOR NEXT QUARTER
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Evaluate the redesigned ractangular capacitor i

banks,

Manufacture prototype multipliers with different

capacitor banks and rectifier-substrate-assemblies.

Manufacture a large batch of three-juaction

rectifiers,

Evaluate the curved capacitor banks,.
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5. PUBLICATION AND REPORTS

No reports or publications were made cn the work
assoctiated with this program during the current

quarter,




6. IDENTIFICATION OF PERSONNEL

A brief description of the background of technical é
personnel involved 1s included in the First Quarterly :
Report. Background of personnel added to the program

during the second quarter follows.

During the second quarter of this proaram the follow-

ing persons worked in their area of responsibility:

Hours
Individual Responsibility Spent
P. Ransom General Manager, High Voltage 2

Pruducts

A. Kennedy Program Manager (until March 25/77) 356

G. Gordon Senior Electronic Engineer 13
D. Platt Manager, Quality Assurance & Control 28
D. Archard Q.C. Test Technician 58
D. Regan Senior Engineering Technician 35
V. Glenn 0.A. Assistant 32




D. ARCHARD Senior Test Technician

PROGRAM RESPONSIBILITY

Design and construction of electrical test equipment and
related fixtures.

Test and evaluation of special multiplier designs.

0.A. functions related to Engineering samples and acceptance
evaluations.

CURRENT ASSIGNMENT

Responsible for the Q.C. Test and Inspection Audit of all
products currently being manufactured by the High Voltage
Rectifier group.

0.C./0.A. related duties such as special test applications

and the fabrication of equipment and fixtures.

ACADEMIC AND PROFESSIONAL BACKGROUND

1969 Electronic Technician Dipioma, Loyalist
College, Ontario

Various Q.C. Related Courses.
1971 - present Employed by Erie Technological Products

of Canada Ltd., as a Q.C./Q.A. Test
Technician,
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V. GLENN Q.C. Inspector

PROGRAM RESPONSIBILITY

Test and evaluation of procured materials and assemblies,
Clerical Duties.

CURRENT ASSIGNMENT

Responsible for the Q.C. Receiving Inspection and Test of
Procured Materials,

Secretarial duties to both Q.C./Q.A. and Engineering
Departments.

Assistant to the Q.C./Q.A. Manager,

ACADEMIC AND PROFESSIONAL BACKGROUND

1969 Completed Business Course - Bookkeeping,
Typing, Accounting experience.

1973 Various Data Processing Courses, Loyalist
College, Ontario.

1974 : Various Q.C. Related Courses.

1974 Electrical Fundamentals Course, Loyalist

College, Ontario.

1972 - present Employed by Erie Technological Products
of Canada Ltd., as:

1972 - Production Assembler

1973 -« Q.C. Inspector

1975 - Q.C. Inspector - Lead Hand

1976 - Assistant to the Q.C./Q.A. Manager.
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D.P. REGAN Senior Engineering Technician

. . @ .
PROGRAM RESPONSISILITY

TR N T A
- >

Production of substrate for voltage multiplier modules
#lus manufacture of jigs and tixtures required for
Production use.

T
;

CURRENT ASSIGNMENT

it cate il

Manufacture or modification of material and components

; for use by High Voltage Engineering and Production De-

i partments. Manufacture or modification of tooling, jigs
f and fixtures for use by High Votlage Production Depart-

ments. Manufacture of bock molds for making components

or assemblies for High Voltage Engineering and Production

Departments,

it

LT SO i et

1 ACADEMIC AND PROFESSIOMNAL BACKGROUND %

Completed 4 year S,T.&T. course at East Northumberland
High School, 1965.
Certified Machinist by Ontario Dept. of Labour, 1970.
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JERTON

1974 -~ present Employed as Sr. Eng. Technician by
Erie Technological Products of Canada

P 18t Y e s A

Ltd,
1973-1. - Machine Gperator, L.C. Shewman Co., ;
Wooler, Ont. !
. -.‘i
1970-1973 Machine Operator, Bata Engineering, '
Batawa, Ont, :
1970 Finishing Lathe Operator, Canadian '
Flight Equipment, Trenton, Ont. :
1966-1970 Apprentice, Bata Engineering, Batawa, ;
Ont.

EVEEN [ el AROI RS e e Lred e W et ¢ e A el e ' g i i i i bk e el




AT A

ONINSOM 3} SWH Al

JILYWIHIS L't
‘ST >

39 gNIOHS ST 43 SY NOLLIGNOD 3AWVS &3ONN 40 97
300@v I WYL 335 — “3VLI0A

ZHM1 Y "D,S2 LV IFINVLIDVIVD S

. ‘a4 3 "W 000 40 "WI 00l — .

2052 + IWLI0A LS3L LV FONVUSISI NOLYVISN ¥

‘0,82 LY A 06 JOVIION LS3L HION3MLS JM1D3T73K0 €1

(HSX) SHISHILIVATHD IANV3NEL &1

1,02 F 03X S5

0.52 +

AXM 09

103S/ 0L 3
(3d) dvd

IV 3IHIL

ONILYY 30

Jovion
ONMOM 11

v52-52-X4518

‘A3Y

NOILYDIAID3IS TwIHLOF 1

o0

oS€
ovt

dAl moo.x*

U

S00' 7052’

ocr

! |

mhovo.u'_

whD INS FIVIS LON OO0-SBNOIM N SHOWNIVIG

84 4707000 THERLYE 40 IINVLEIN

QO..oO. 531987 )
A3 melmmlkm.hm _INOQ w339
pu——— (UL L %
MATE NS A BT I AL
J\H\.%immy_ﬂm afer7se Nad s2InvadioL L A q.u.wu
sOLY) HNYE 13 TTveve | " o
12 3705
AL -— - 4 QO
rls O
\‘_.Lﬁ.m. I u.nﬂ_d!mmﬂs ».4% eyl
P . n e 4
Attt 338 4L
L1
1 1 1L 1 ©< ol e 041 VIGOFO
r oer
T 53335 813 - : N
S O © O S ; ODN. —

s A e S i A St ] e w0 ks ot A KA

[ 1} o ' L 43

o

e T s

i
L ]

—

T ~—

PR




Sk o o e T T T
d mm - mmlv‘mhm CM.Q(v
aa| < o ] 0 Ty,
. SMG-, IV BN
T vagayalT T -
T e SRt SR BTV 7 A AT ] SidMveid 0. 59 ¢ 5
P PV Wit WY
&
HCLIDWYD HNVE 13 TTrdwe ;

=t JTvI5

2 *914

PR
HED vy 1ong

0O }—o
wo—
+ o

ONINSOM 3 SIWM Al

™ O— t—4
N O—

H|Ok
;

NIVAIHDS 271

"S>
38 OMOHS 51434 Sy NOWIONGD WS #30M) 40 91

3000V IWYL FIS— " pWLIOA

ZM01 ) 3,52 LY IINVLOWY) ST.
| ‘AN S "W 000 40 “WHOO! ——
52+ 3WLI0A 1S3L Ly TIMLSISIY NOLY TSN #1
2,52 1v AX 06 39vII0A 1SIL HIONFMIS WLII1HT €1

(&SX) SHLISKITLOVWHD 3SNUIINGL 1

L02 £ '03d4SS

2,82 +

AN 09

7,02 7 04dSE

3,52 +

AX 09

LIIS/ L3
(3d) avd

|31 IVH 3N L]

ONILYHZA0O

v
ONDIYOM

552-s52-%5.18

‘ALY

NOILVDIA1234S w1233

@17)
@Grt)

17

BMC BIME
a0

OVO.M

C—=

S(S)
(€11)23dS 335

aAd mg.w

-

-
L

0"
b O

QM\I.T! (1) 2345 35

b — AL TH]

N

wion] T

aAd ONOU*

sor

» “

= o0y

| o] et 2080

oS

00¢e”

18

oeE
+——O09€"
— 08t

1

!

500 7052 i

% !

B ATOVNES WERATE M 1INVANYIV

|
-

[ 1) s | 4]

C

o

. i .

QVC.O?O.M
FIVIE LON OG-EBUINI W1 SNONBING oer
H . s

3 1 ® |

|

s | s 1 '




. 3
~ .OM.OO. <3198y
ay|  5E-52H518 FEEE—
—— . NG DY
] n,u.umw.nm T owvad 100 u Ineye H
oL NYE TI TV s ¥ B
€ "914
1=t 305 . o=y -
ARLSI0 — -
' I
I —
mrnn
AAOD TTVIVAY 1639 woed T NG0A0L
- . HE 3 [ T . . H _
L T
rr1r1rr1rree LTI
w 4“ L m——
T e I
7133713 R .
9 s ¢ £ 2 |
. R ! —— e OQf
JIYWNIHIS L1 otC - o
39 GTOHS ST 539 Sy NOLLIONOD IWvS &30NM7 40 97 S E——— S ———
___'3p08v 3:8vL 33S— " 30w[0A i
ONINGOM 3 SWH AT " ZHMI ¥ "D,82 IV FINVLIWIV) ST |
"GN S W 00O 30 “WH 00 —
3,62+ FWLIOA LS3L Ly IONVLSISIH NOLY VISNI ¥l _ . .
2,52 1v A% 06 FOVLI0A LSIL HION3MLS X133 €71 - SO0 FOSS— el
(¥SX) SHLSHILOVAVHD 3HNIVE3MEL 2 utomo.J* | “ Mat s20
@ |
~ o w—
3 A w b
Mo 702704408 0.52 + AN 09 SO0 F0S& _
& L3S/ 101 3|3 VHIING V10 ‘ = i
H (3a) avd WILYEIO|  INIION: L _
ry mtomo.L 020 = =~
NOILYIIA1D3dS TwRILDT T3
W ‘OO SiKi TTYDE LON OO-ERHINI NI SNOIBSNINIG
o s - ow & ' ®m . W | o i 8 e ] _ s | s | v | e | 3 | ‘
@) O

R | [W— oy (27 ] — [ S —— amm— —— o wram— —— ——— —_—n - — —— w

bt s TR Y g e ke L s :
R i TP D W TS R AN NE TS Hyea

T . o mind
s DT Pt 05 T it B A e i et i




: e e e L L i e i » et e o EREIRT R rrrE, ASJ‘JS; 1 . Ty g e

£52-se-%518

-----
- (3
[

B »

LTS Avvd 13 TIvEw

1=t '37v0S ¥ ‘9ld

Ad0J TAVIIVAY IS4

I'T 1T TTT1 . | LlTomo.. .m
PR ST T Y S (211) 2305 355- _.. o |
S s + £ 2 | ove”

MIYWINDS L1 oro . -
"5 > r 005 :
30 gVI0Ms 5143 ntéwumgguas R - J
ONINOM 3 SIWY Al ,.g: .uonhimﬁl?ﬂ _
‘AN SN GO ¥O “WHNOO! — .
265C * IWLIOA 1S3 1y IDNWUSISIY NOUY ISN ¥) :
5,82 1V AX 06 I9vIIOA IS3L MIONINIS NMLIOITN] €1 tt— SO0 7025 —m
(¥SX) SHUSHILIVHNO FNNEHGCL & mtom.o.« |

20

i

dAl 520°

7057 aid 2 7 A 09 1) [} ] T -
70270028] .52 + AN 09 |(17) S00°7058" , ;
13357 0L 3| 3NIa3dn3l]  FOVIION 1
(34) 9v2 ONLLYSII0|  ONDIMOM 1

NOUY I35 Tw X103 13 007

” ‘I SHL TTVIS LON 70-EBXONI NI SNOWHIING
i e » « 2eeee »

% , s , w | = ' = | w | e | e ! s | ¢ | . I e v | e [ = | :

£52-82-4518




R [ o e ptin
i :
clE
: P
b o
i { Y}
P
; P
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é. i & MULTIPLIER OPERATIONAL TEST CIRCUIT
F - -
£ ‘ —_——— ~
PooL r OSCILLATOR |
S [ ,
: 2 P
. i I ' AMP XFMR, t *
P ®
b | | |_
| !
S | S fvoctace — {71
k . | || DIVIDER g, |
§ ‘ 3 I } 1000:1
’ LR Ac 1l |
EoF ] ose. ) [ |
H 3
Lo 5 l ' 6ND R [
E by | by | o, "E]
o ‘)} L. — ] . ———— —— ——— —— _j L _’ ?
. oy & — s —
Pt @ f
[y v) AR i
i 0 Ya 3
- F EadH ;
- — i
k ;
i NOTE: !
é ' (1) Point P is the location of the proximity electromagnetic coupliing of the electronic
3 : frequency) counter, 3
é (2) Dotted Yines represent functional blocks. 3
e f l EOUTPMENT: 3
b 0SC. - ONscillator, Hewlett Packard Model #200COR ;
| AMP, . Amnlifier, Bogen Model #M0-100A f
';; XEMR - ?or;;;nnl Output Transformer; Chicago Stadard Transformer Corp., Model ‘;
$ AB127, '
! “ vy - VYoltmeter, Digitec Model #201
B ‘ l f ~ Electronic Counter, Hewlett Packard Model #5321A :
‘A ;m n, - f0scilloscope, Tektronix Model #536 :
. '§' ' N, - Osctlloscope, Hewlett Packard Model #120AR ‘
g JP, - Jenninas Probe, Erie Model #TEX-105-300
. ? V) - TYaunt Band Electrostatic Kilovoltmeter, High Voltage Measurement Inc.,
& Model KVE (S, 15, 30 XV ranges)
l p,u,T. - Device Under Test (i.e. Voltage Multiplier)
R,y = 1,0 Meaohm Vartable, 10 Turn Potentiometer for calibration adjustment
H Ry - 1,0 Meqohm, 10%
' R,y - 1,0 fifaohm, 15%, 15KV
L - 1.0 Kilohm, 10%, 2W §
1
1
i rin. .
i
' |
]
: i
4
21 !
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' CHARACTERISTICS OF TYPE TSK-25-250 CAPACITOR

: RIaR70

I St ncanniofiiNE R S

i.
E
E | Bottom Pad Grounded i
- ’
L
: LEAKAGE 3
g Cx D.F. Cx CURRENT Ve FLASH- 1
; PAD | @ no bias & 6KV @ 6KV TEST !
1 (pF) (%) (pF) (nA) (xv) @ 9KV 1
? i
4 A 88,7 0.36 62.1 10 7.9 FAIL 3
! B | 88,3 0.36 61.3 12 7.9 FAIL §
c 51,0 0.22 35,7 12 8.1 FAIL :
D 58,0 0.23 40.6 11 7.9 0.K. ?
e | 90,0 0.37 63.0 13 7.5 FAIL )
F 84,1 0.32 58, 9 13 8.5 FAIL ;
TABLE 1 1
24




CHARACTERISTICS OF TYPE TSK-25-251 CAPACITOR

Oc=0 c0 6

Bottom Pad Grounded

PAD Cx D.F. Cx 5535235 Vg FLASH- é

B IO I T A I R 1 s
A 23,5 0.12 16.5 8 > 9 FAIL g
B 64,6 0.25 45.2 9 > 9 FAIL
c 65.4 0.28 45.8 10 > 9 FAIL
D 23.6 0.15 16.5 10 > 9 FAIL
E 51,2 0.21 35.8 10 > 9 FAIL
F 63.8 0.27 44.7 11 > 9 FAIL
G 54,0 0.30 37.8 10 > 9 FAIL

TABLE 2
25 3
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MULTIPLIER BREAKDOWN VOLTAGES

Unit No. 1 2 3 4
VB (kv) 9.3 10.8 9.8 11.5
§
{
TABLE 4

NOTE: Input frequency: 40KHz
Devices immersed in Fluorinert FC-43

27 -
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MULTIPLIER UNIT #4 EFFICIENCY UNDER LOAD

Test Conditions: Input Voltage: 1000 Vp-p
Fregquency: 40KHz
LOAD cuTPUT EFFICIENCY
CURRENT VOLTAGE
(nA) (KV dc) (%)
0 5.80 96.75
10 5.78 96.40
50 5.78 96.40
100 5.77 96.20
300 5.76 96.00
500 5.75 95.80
700 5.75 95.80
1ABLE §
28
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